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INTRODUCTION 
The word shelter can be defined as "something that provides cover or 
protection, as from the weather. A refuge. A haven."' Shelter is one of the most 
basic human needs, but has different meanings in different cultures. in some areas, 
a shelter may take the form of a primitive hut, while in others it may be a high rise 
apartment building in a major city.2 These different forms of shelter develop as an 
"architectural response to a set of cultural and physical forces intrinsic to a 
particular socioeconomic and physical environment.i3
What constitutes shelter has changed dramatically from ancient times. The 
first humans were nomadic and only required ephemeral dwellings that served the 
purpose of simply keeping them dry. Societies eventually developed in response to 
a shift from hunting and gathering to a more agriculturally based way of life, which 
necessitated permanent housing.4 Housing soon took many forms and variations, 
depending on what type of society and climate it was to respond to. It began to go 
beyond the basic function of simply providing protection from the weather. Today, 
housing has to be many things. It must be warm in the winter, and cool in the 
summer. It must be appealing to passersby, while having a functional and flexible 
interior. It must respond to its site without disturbing the natural ecosystem. It must 
have plenty of room for eating, sleeping, and entertaining, and finally, housing must 
be everything that we want it to be at a price that we can afford.5
Housing is generally the single largest expenditure that an individual will 
have over the course of their lifetime, and takes the greatest share of the 
individual's monthly expenses. Housing is unique, in that "its quality can enhance or 
diminish the well-being of individuals and families.i6 We generally only pursue 
housing that we can afford, but are always looking for bigger and better housing 
that is often times more expensive than what we are willing to pay. awning a home 
has always been the great American dream. A house provides security and stability 
for its occupants, and is generally the best investment that a family can make.' Not 
all families are able to own their own homes, due to a variety of social and 
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economic factors which are constantly changing, such as unemployment, low wage 
jobs, and single earner incomes. 
Since housing has such a profound impact on our lives, I sought to create an 
alternative housing option that would allow the house to become everything that its 
owner wanted, but at a price they could afford. Because housing needs are 
constantly in flux, I also wished to develop a system that could easily be modified. 
As a child, Legas were my favorite toys, due to the fact that after constructing 
something, if you were not pleased with the results, you simply disassembled the 
structure and built something else. Legos come in a variety of shapes and calars, 
making it possible to build virtually anything. The "I Built Housing System" that I will 
develop in this thesis builds on this idea by breaking the house up into a series of 
prefabricated modular components that allow the home to be constructed by one or 
two non-skilled people, using an instruction manual. This would allow the 
homeowner to assemble their own home, which virtually eliminates on-site labor 
costs, and in turn allows them to purchase beyond what would be possible using 
traditional methods of home construction. 
The roots of this thesis lay in two housing precedents that have been 
prevalent in American society: the mail-order house and the prefabricated house. 
Mail-order houses played a powerful role in the development of middle class 
housing during the late nineteenth and early twentieth century because they 
allowed the average American to purchase an affordable house of architectural 
character.$ Prefabricated houses have also had a strong presence in America, 
especially if we consider the period following World War Il, when the number of 
prefabricated houses being constructed skyrocketed due to the large number of 
people returning from the war. The post-war housing demand led to the creation of 
entirely new housing systems, such as the heavily-marketed Lustron Home.9 The 
primary advantage of prefabricated housing is an accelerated construction 
schedule, which virtually eliminates a majority of on-site construction work.10 I will 
begin by analyzing the historical impact of both mail-order and prefabricated 
housing in America, which will pave the way for the development of the I Built 
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Housing System, which is a combination of the two precedents. As a way to market 
the I Built Housing System, I will develop four homes that will illustrate the range of 
housing possibilities that are available. Step by step instructions for building one of 
these homes will be included as way to show the relative ease by which these 
homes can be constructed. I will conclude the thesis with a discussion regarding the 
future of housing in America, and why I believe that the I Built Housing System 
could become an attractive alternative to traditional housing in the future. 
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THE MAIL-ORDER HOUSE 
When building a new house, many Americans simply select a design 
depicted in a house catalog, but they fail to realize the long and prestigious lineage 
of the illustrated architectural book. In his book, Houses from Books: Treatises, 
Pattern Books, and Catalogs in American Architecture, 1738-1950: A History and 
Guide, Daniel Reiff states that the first widespread use of illustrated architectural 
books actually occurred during the sixteenth century, when there arose a desire to 
promote and disseminate the Renaissance style to the parts of Europe that had 
previously been immune to the cultural and architectural changes occurring in 
Italy." The books allowed the architects and craftsmen of the day to get a clear 
sense of what was happening architecturally in the more fashionable parts of 
Europe by simply studying the book's illustrations. They then emulated these 
designs, and a new architectural style was born. The development of the printing 
press soon allowed architectural books to be produced in large quantities, which 
permitted them to influence a greater number of people.12 This chapter will explore 
the evolution of the architectural book from its beginning in ancient times to the 
finrentieth century, when Americans began selecting houses from the Sears catalog 
as a way to achieve the Great American Dream of owning their own home. 
Architectural Treatises to 1550 
The architectural treatises that became so common during the mid-sixteenth 
century had their roots in antiquity. Marcus Vitruvius Pollio wrote the first known 
architectural treatise in the first century BC, which dealt with the theory, history, and 
practice of architecture. Because the treatise was illustrated, Vitruvius had a 
profound influence on later architects and theorists, although the treatise was often 
difficult for the Renaissance architects to understand, due to "the divergence 
between ancient and modern needs, typologies and technologies, and in part 
because the treatise itself lacked clarity.i13 To combat this confusion, other treatises 
were released in the early sixteenth century, by authors such as Alberti, Giocondo, 
and Serlio. Serlio was one of the first to prescribe design guidelines regarding 
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geometry and perspective, which are shown in his many woodcut illustrations. It has 
been said that Serlio was "the most important architectural writer of the sixteenth 
century," and that later architects such as Christopher Wren and Jahn Wood always 
designed with Serlio's book in hand.14
English Architectural Books: 1550-1750 
Of the many countries that had access to architectural books, England was 
the one that had the most influence on American architecture of the seventeenth 
and eighteenth centuries.15 The Renaissance was an extremely slow style to spread 
to England, in fact when it first appeared, the Baroque was already well established 
in other parts of Europe.16 Since classicism was foreign to the English, turning to an 
architectural treatise was of necessity if they wished to be aware of current trends. 
In 1563, John Shute wrote the first architectural treatise in English, which was 
called First and Chief Grounds of Architecture. Shute based his book on the work of 
both Serlio and Vitruvius, and like its predecessors, it became extremely influential 
as well. Several later additions were published, but copies of the book today are 
extremely rare, which may signify that most copies of it were worn out in the field, 
rather than sitting unused on a shelf in someone's library." 
Throughout the sixteenth century, the overall design of a building was often 
the combination of several precedents. The plan may not have come from the same 
book in which the building's elevations were copied. Intricate details may have 
come from yet another book. This is indicative of the difficulty in understanding the 
totality of designing in the classical style. "It took an underpinning of classical theory 
and a thorough understanding of the classical architectural vocabulary to truly 
design in the classical style."' a  By the seventeenth century, architect Inigo Jones 
had finally accomplished this feat. Jones played a significant role in the 
development of the Renaissance style in England, and he both studied and 
authored severs! architectural books. There are a great number of extant buildings 
in England that encompass elements that are included in the books that he was 
associated with. By the eighteenth century, there finally was a significant portion of 
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the architectural profession in England that was capable of designing in the 
Renaissance Style, thanks to the proliferation of architectural books.19
During the eighteenth century, there came about a great change in the scope 
and meaning of the architectural book. What began as a treatise had now evolved 
into an architectural pattern book that contained more generalized designs on a 
much smaller scale, such as doors, mantles, and cabinets, and the primary target of 
these books was craftsmen (Figure 1). One of the first pattern books in England 
was Moxon's Mechanick Exercises, which was published in 1703. The number of 
architectural pattern books being published began to grow, and by the 1720s, there 
were almost one hundred books in circulation, but many of these books contained 
designs which were copied from other books.20 The use of architectural books was 
not confined to just England or Europe; their use soon spread to a country that was 
searching for a solution to the problem of how to create an architectural identity in a 
relatively new nation: America. 
.~~ 
€£ 
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Figure 1. Door Detail. (Daniel Reiff, Houses From Books: Treatises, Pattern Books, and 
Catalogs in American Architecture 1738-1950: A History and Guide (University Park, PA: 
The Pennsylvania State University Press, 2000) 49.) 
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American Architectural Bookse 17501900 
The adoption of pattern books in America was a very gradual process, as it 
had been in England. At first, many American house designs contained only a few 
details taken from pattern books, with the primary design being executed by the 
builder, but by the 1750s, whole house designs were implemented (Figure 2). The 
use of pattern books became so widespread, that even Thomas Jefferson consulted 
such a book while designing his beloved Monticello.21
Figure 2. Monticello. (Dell Upton, Architecture in the 
United States (Oxford: Oxford University Press, 1998) 21.) 
During the 1820s, the pattern book became the primary vehicle for 
introducing two new styles into American architecture: the Greek and Gothic 
Revival.22 American travelers to Greece must have been overcome by the 
architecture, as the Greek Revival soon became the style of America's major public 
buildings, such as the White House and the U.S. Capitol. Andrew Jackson Davis 
published a book in 1837 entitled Rural Residences, Etc. Consisting of Designs, 
Original and Selected, for Cottages, Farm-houses, Villas, and Village Churches: 
with Brief Explanations, Estimates, and a Specification of Materials, Construction, 
Etc. that clearly illustrated everything one needed to know about constructing an 
authentic Gothic Revival house.23 The architectural pattern book became a way to 
transfer designs being executed in Europe to even the smallest farmhouse in small-
town America (Figure 3). Andrew Jackson Downing released a similar book in 1842, 
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in which he tackled the issue of why prescribed housing from a pattern book was 
socially acceptable. Downing said, "no dwelling can be considered complete which 
has not awater-closet under its roof, though the expense may yet for some time 
prevent their general introduction into small cottages." Americans subsequently 
became fascinated with the romantic idea of having their houses associated with 
the medieval past. 24
Figure 3. Rotch House. (Dell Upton, Architecture in the 
United States (Oxford: Oxford University Press, 1998) 46.) 
Craftsmen were the primary targets of American pattern books in the 
nineteenth century because "books were after all, one of the best ways for a 
craftsman to increase his knowledge of technical material, new styles of detailing, 
and the historical background and sources of his work." 25 Publishing companies had 
begun to release their own pattern books, which appealed to the craftsmen because 
details were drawn at a large scale, which allowed them to be easily copied (Figure 
4). Some of the first companies established included Palliser, Palliser &Company, 
George F. Barber, and R.W. Shoppell. The Ladies Home Journal published a series 
of house plans that were targeted primarily to the middle class. These plans were 
meant to be ordered through the mail, and it was assumed that the house would 
generally be constructed as it was depicted.26 This became an important shift in the 
nature of the pattern book. What had begun as a source for architectural details 
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targeted at craftsmen had now become afull-fledged design service. This was the 
beginning of the mail-order house industry. 
Figure 4. House Published in American Architect and Building News. 
(Daniel Reiff, Houses From Books: Treatises, Pattern Books, and Catalogs in American 
Architecture 1738-1950: A History and Guide (University Park, PA: The Pennsylvania State 
University Press, 2000) 143.) 
By 1900, the demand for mail-order houses was unprecedented; there were 
over 75 companies specializing in providing house plans, which meant that there 
were hundreds of house designs to choose from.27 Most companies produced a 
catalog, containing blueprints that could be ordered by mail. The various companies 
that were in operation in the early twentieth century provided house plans in a 
variety of different styles. The bungalow was one of the most popular, but many 
companies still offered Queen Anne designs, which had been popular in the latter 
portion of the nineteenth century.28 In the early days of the mail-order business, only 
the blueprints of the house were available for purchase, but as the industry 
expanded, one could order the entire house, including all of the materials necessary 
to construct it, with many of these cut to the correct length and numbered to 
facilitate easy and efficient assembly. 
The Sears Mail-Order House: 1908-1940 
Of the many companies that sold house plans by mail, Sears, Roebuck & 
Co. is the best known. Between 1908 and 1940, Sears sold more than 100,000 
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houses.29 Richard Sears began the Chicago-based business in 1886 by selling 
watches, and was soon joined in 1887 by watch repairman Alvah Roebuck. They 
officially launched their famous mail-order catalog division in 1893, which consisted 
of everyday items and building materials that one could purchase through the mail. 
The house plan division was officially created in 1908, with the hope that if the 
company provided house plans through its catalog, the purchaser would be more 
inclined to purchase all of the materials necessary to build the house from Sears. 
The building materials department had not been as profitable in Sears' catalog as 
had been the sale of general merchandise, and Sears was looking for a way to 
increase its sales without shutting down the department.3o
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Figure 5. Sears 1915 Catalog. (Daniel Reiff, Houses From Books: Treatises, Pattern 
Books, and Catalogs in American Architecture 1738-1950: A History and Guide (University 
Park, PA: The Pennsylvania State University Press, 2000) 188.) 
When the prospective homeowner wished to purchase a house plan, they 
simply requested a copy of the catalog, and selected the plan that most suited their 
needs. The houses in Sears' catalogs were designed by the Sears design team, 
and were complete with several illustrations, so that the potential purchaser could 
be sure that this was the design that they wanted (Figure 5). The first catalog "was 
68 pages long and offered 44 house designs, ranging in price from $695-$4115."31
In today's dollars, this would amount to $11,700 and $69,200 respectively.32 In a 
few weeks, the plans arrived by mail, along with fifteen to twenty pages of 
specifications that prescribed exactly how to build the house. A material list of what 
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was needed was also included, which allowed the customer to estimate what the 
materials needed for construction would cost. This method of obtaining house plans 
was considerably cheaper than hiring an architect to design the same house. One 
of Sears' ads proclaimed that: 
Besides saving you the entire cost of architect fees for plans 
and specifications, we save you one-third the cost of your mill work, 
including windows, doors, moldings, casings, stairwork, grilles, 
flooring. We also save you from 25 to 50 per cent on the cost of your 
plumbing materials, furnaces, and hot water systems, water supply 
outfits, paints and varnishes, building hardware, in fact we can save 
you on every item which enters the construction of any house, 
dimension lumber excepted.33
It is important to note that Sears did not originally offer any of the framing 
materials necessary for the construction of the house. As the plan by mail business 
expanded, Sears was able to include dimensional lumber in its catalog, as it had 
acquired several lumberyards in the Chicago area by the 1910s. Once Sears began 
offering all of the building materials necessary (except concrete), they still needed 
to be cut to the appropriate lengths. There soon arose a problem, in which many 
carpenters simply ordered just the house plans, and built them many times over 
without ordering any materials from Sears. A policy was soon instituted that 
required customers to order all of the materials necessary to build the house from 
Sears. By 1918, most of the materials were being cut to the exact length and 
numbered to facilitate easy assembly, although the total number of components for 
a typical house often exceeded 30,000. 
Ordering a house plan that included precut lumber was Obviously more 
expensive than ordering one without, although the "Sears kit homes saved the 
buyer 40% of the cost of labor because of precut milling.i35 fn 1918, Sears 
developed two types of construction qualities (Figure 6). The "Honor Bilt" system 
consisted of precut lumber and materials. All studs, joists, and rafters were spaced 
14 3/8 inches on center, and double studs were incorporated at corners and next to 
windows and doors. This was the best quality available and appealed to those 
whose budgets allowed. The "Standard Bilt" house consisted of lumber that was not 
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precut, and studs were not doubled up at the above mentioned locations. Studs, 
joists, and rafters were spaced farther apart to save on materials, and subflooring 
and sheathing were omitted as well. Most of the Sears catalog houses were 
available in either format. As a comparison, the Sumner model cost $647 precut 
and Honor Bilt, while the not precut, Standard Bilt variation cost only $409.36 In 
today's dollars, these costs would be $10,900 and $6,900 respectively.37
Figure 6. Sears 1929 Catalog. (Daniel Reiff, Houses From Books: Treatises, Pattern 
Books, and Catalogs in American Architecture 1738-1950: A History and Guide (University 
Park, PA: The Pennsylvania State University Press, 2000) 192.) 
By 1928, twenty years after Sears began offering house plans by mail, the 
company was still extremely successful, as over 40,000 houses had been 
constructed using the Honor Bilt system. In May 1928, Sears delivered a record 324 
houses. The Sears catalog was an attractive way to sell house designs because it 
pictured the average American family enjoying their new house, which assumedly 
washed all of their troubles away (Figure 7). Sears simply advised people to "own 
your own home. Make your dreams come true! Realize the independence, the 
happiness, the comfort, and the economy of living under your own roof. Get YOUR 
share of contentment for yourself and for your kiddies that comes only when you 
live in a home of your own." 38 The Sears catalog now included interior photographs 
of its houses, along with photographs of the factories where all of the lumber and 
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Figure 7. Sears 1929 Catalog. (Daniel Reiff, Houses From Books: Treatises, Pattern 
Books, and Catalogs in American Architecture 1738-1950: A History and Guide (University 
Park, PA: The Pennsylvania State University Press, 2000) Color Plate X.) 
materials needed to construct the house were cut to the appropriate lengths. There 
was even a picture of the Sears design team, shown seated around a large table, 
as if having a design vignette, with many draftsman surrounding them, ready and 
waiting to execute their demands. Sometimes, however, the team was known to 
base some of its designs on designs from other companies, which had been a 
common practice since the introduction of the pattern book so long ago. Factory 
and Business managers were included in the catalog as a way to bring the business 
closer to the customers by portraying it as the friendly and honest company that one 
could trust. Sears developed an attractive mortgage plan, so that the homeowner 
could take advantage of Sears' one stop shop, no strings attached service and 
delivery method.39 
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By 1940, the demand for mail-order houses had declined dramatically, as 
America was going through major changes coming out of the Great Depression and 
entering World War II. That same year, Sears consequently discontinued its houses 
by mail service. The final catalog lacked the bold promises that Sears assured 
customers that its houses would bring about.40 Following the war, the demand for 
new housing increased dramatically as it had following World War I, but this time, 
the mail-order house was not the solution. 
It is important to consider the impact that mail-order houses have had on 
America. The face of our cities and neighborhoods owes a great deal to this 
phenomenon. The mail-order house allowed the working middle class to own 
houses that were comparable to other houses across the country. The houses 
created a sense of homogeneity, as a neighborhood filled with mail-order houses in 
New York would be relatively hard to distinguish from one in Illinois. The city of 
Downers Grove, Illinois is said to contain nearly 200 Sears mail-order houses. 
Everything from small cottages to ten-room residences in a variety of styles was 
built.41 Wherever a Sears mail-order house was constructed, the premise remained 
the same, that no matter what your budget, even the most modest dwelling can 
have some aspect of style if it is taken from an architectural book.~2 
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THE PREFABRICATED HOUSE 
Like the mail-order house, factory-built housing has also had a tremendous 
impact on the American landscape. There are many types of factory-built housing, 
which can make it difficult to tell the difference between afactory-built house and 
one that was constructed using the time-honored tradition of stick construction. But 
just what are some of the types of factory-built housing? "There exists no clear-cut 
widely accepted definition of the various systems employed.i43 Since many terms 
are used to describe factory-built houses, such as industrialized, modular, 
prefabricated, mobile, manufactured, and componentized, I will simply refer to them 
as prefabricated houses unless otherwise noted. Prefabricated houses are those 
which are constructed primarily in the factory and then shipped to the building site. 
The extent to which the house is finished may vary, as some houses are completed 
when they leave the factory, while others require additional work once they arrive at 
the building site.44 This chapter will explore the historical development of the 
prefabricated house, from its inception in America to the present, when it has 
become an attractive alternative to traditional housing due to its accelerated 
construction schedule, which is intrinsic to this method of house building. 
Early Prefabrication Systems: 1850-1930 
The origins of the prefabricated house go far back in history. The first 
American prefabricated house was constructed in 1624, in the form of a panelized 
wooden structure that was brought to Massachusetts by the English. The house 
was later taken apart and moved several times, which is an idea central to the 
prefabrication industry.45 Prefabricated structures became advantageous in that 
they could be assembled quickly, which in the America of this time was important 
when we consider that populations were expanding into previously unsettled areas. 
Prefabrication was made possible because of processes and materials realized 
after the Industrial Revolution. The new materials and methods of factory production 
offered many new possibilities for house construction, and through trial and error, it 
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was realized what materials and systems could best be used for the prefabrication 
of houses. 
One of the most famous prefabricated cast iron public buildings was Joseph 
Paxton's Crystal Palace of 1851 (Figure 8). The structure is composed of a 
relatively small number of parts that were used in great quantities unheard of at the 
time. What appears as a highly complex building in actuality is quite simple, and is 
remarkable due to "the vast scale of the whole, the small scale of its parts, the 
tremendous quantities necessary, the capacity of manufacturers to turn out such 
forms in virtually limitless amounts, and the entrepreneurial willingness to accept 
such production demands, deadlines, and risks." 46 The palace proved that 
prefabrication was possible, and the building paved the way for the future 
development of the industry, as it was later taken apart, moved, and reassembled. 
Figure 8. Crystal Palace. (Marvin Trachtenberg and Isabelle Hyman, Architecture: From 
Prehistory to Postmodernity (Upper Saddle River, NJ: Prentice Hall, Inc., 2002) 461.) 
The large-scale prefabrication of houses was encouraged by the fact that 
America was continuously expanding Westward in the mid-nineteenth century. At 
first, there was generally a shortage of quality construction materials, so most 
houses had to be prefabricated and shipped from the East in order to meet the 
enormous housing demand. While the new settlements demanded prefabricated 
buildings, so too did mining and army camps. The firm of Shillings and Flint is 
credited in 1861 for developing one of the first known uses of a wood panelized 
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system for constructing houses rapidly (Figure 9). There were some specialized 
parts, but the majority of the structure could be built using a few simple panels.47
This type of housing was well suited for meeting the needs of the constantly moving 
army. Several other experiments were carried out with respect to prefabricated 
wood structures in the next few decades that met with relatively little success, and 
these experiments encouraged explorations into using other construction materials. 
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Figure 9. Portable Wooden House. (Burnham Kelly, 
The Prefabrication of Houses (London: Chapman &Hall, Ltd., 1951) 10.) 
Grosvenor Atterbury explored the use of concrete as a material for the 
prefabrication of houses in the early 1900s. In 1907, he developed a system that 
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divided the house into a series of large precast concrete panels that would be 
assembled at the building site. The panels were extremely heavy, so it was 
necessary to use a crane to hoist them into position.48 A few hundred houses were 
constructed using this system, and several lessons were learned from this 
experiment. It was realized that concrete was too bulky a material to be precast and 
transported economically for use in housing. Atterbury was forced to invest heavily 
in molds that were used to cast the panels, which would have been mare 
economical if done on a larger scale.49 Atterbury's approach to prefabrication 
certainly spurred the development of other methods, notably the idea that somehow 
constructing a majority of the house in a factory will be much faster than 
constructing it in the field. This idea would remain central to prefabrication, and 
would allow for many other attempts in the future. 
In 191, Albert Bemis established Bemis Industries, whose primary aim was 
to research methods of prefabrication. Apotential construction system was first 
designed, and then afull-scale section of the house was built and tested. After the 
section passed all of the necessary tests, a house was constructed. Over 20 
systems were designed, and each successive design moved closer to being 
dependent upon the grid as the driving force for the layout of the structure. Upon 
Bemis' death in 1936, the Albert Bemis Foundation was established in 1938 at the 
Massachusetts institute of Technology to carry on his research. The Foundation's 
goals were to "coordinate existing knowledge and research on materials, 
construction methods, and economics of shelter, particularly ways to improve 
building construction methods for low cost and prefabricated housing.i50 The 
Foundation's work in researching the ideal construction material for use in housing 
would soon spur other research groups focused on the same ideal. 
Prefabricating for a Changing Society: 1930-1940 
In the 1930s, prefabrication became a major force in the construction 
industry. There were several factors that influenced the growth and dissemination of 
the industry, the first of which was purely economic. The Great Depression had 
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impacted almost every American family in some way, and there was a great need 
for affordable housing. Many factories that had been booming during the 1920s 
were no longer in operation, and had large amounts of excess materials that they 
were looking to incorporate into new products. Social factors also played prominent 
roles in the development of the prefabrication industry. There were many who 
believed that the United States Government should take an active role in housing 
those impacted by the Depression, but a fast and economical means of doing this 
was unavailable. The final driving force in the development of the industry was the 
advancement in materials research that led to the premier of many new building 
materials, such as plywood, wallboard, and gypsum, which could be used for the 
construction of prefabricated housing, as they were soon available in large 
quantities and at reasonable prices.51
The Housing Research Division of the Pierce Foundation was established in 
1931 "to study, develop and test construction systems, material, parts and 
equipment for revolutionizing conceptions of housing."52 Many materials were 
tested, including plywood, concrete and composition board. The researchers were 
inspired by the earlier work of Bemis Industries, in that their primary aim was to find 
a single material, which could serve as both the structural and finish material. Two 
designs were released in 1932 and 1935 respectively, which used a system of 
horizontally placed panels, which were applied to a steel frame. The Foundation 
also carried out research into heating and mechanical systems, which inspired the 
use of a mechanical core that would become a central feature of many other 
prefabricated housing schemes.53
The United States Government also played an active role in materials 
research and testing. Through its Forest Products Laboratory, experimentation with 
plywood as a structural material was carried out. Researches began by looking at 
how the aluminum skin of an airplane provides the necessary stiffness to hold the 
supporting members in place. This same idea was then transferred to the 
construction of prefabricated houses, in which a panelized system was employed 
(Figure 10). "A standard wall panel consists of two sheets of 1 /4" plywood, each 4 
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feet wide and 8 feet long, which are glued to a central framework of light structural 
members.i54 One of the government's most important ventures into the 
prefabrication industry was developed for the Tennessee Valley Authority. Franklin 
Roosevelt had authorized the construction of several dams along the Tennessee 
River, in order to control flooding and produce electricity.55 To house the large 
number of workers needed to construct these dams, sectional houses were used, 
which could be taken apart and transported easily to the next job site.56 The 
development of this type of housing is significant, as it laid the groundwork for the 
idea of the portable house as we know it today. 
Figure 10. U.S. Forest Products Laboratory Wooden House. 
(George W. Thayer and Hamilton Beatty, "Prefabrication with Wood," 
Architectural Forum 78 (1935): 104.) 
In addition to government construction projects, there were also several 
private companies incorporated in the 1930s to answer the call for prefabricated 
structures. General Houses, Inc., begun in 1932, used parts from several 
manufacturers to assemble its product, eliminating the need for the company to 
have its own factory. The early designs of the company had load bearing steel 
panels, which were gradually replaced with wooden panels (Figure 11). Houses, 
Inc. subsequently developed the Motohome in 1935. This steel-framed house was 
covered with asbestos panels, and the joints between the panels on the exterior 
were clearly decipherable. Neither housing scheme met with much success, as the 
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American public was not yet ready for such far-fetched designs, and preferred a 
system which was more consistent with conventionally built houses. 
Figure 11.1933 General Houses, Inc. House. (Burnham Kelly, 
The Prefabrication of Houses (London: Chapman &Hall, Ltd., 1951) Plate 9.2.) 
A December 1935 article in the Architectural Forum  surveyed 33 
prefabricated housing systems. The article proclaimed that "it has been in the past, 
it is now, and it will be in the future, the home builder's constant endeavor to 
minimize labor in the field and to have prebuilt in the factory as much of the house 
as possible.i57 Sixteen of the systems used a steel frame as the primary structural 
system, eight were of precast concrete, five were made of load bearing steel 
panels, two used wooden frames, and one each used plywood and gypsum.58 While 
the article proved that there was a wide variety of construction systems available, it 
claimed that all systems must be light weight, small in size, easy to handle, simple 
to assemble, and available at a low cost. 59 
Prefabrication during World War II and its Aftermath: 1940-1950 
The onset of World War II served to boost interest in the prefabricated house 
industry. 18,000 houses had been constructed in 1941 alone, which was probably 
more than had been built in the entire preceding decade.60 That same year, the 
Public Buildings Administration sponsored a competition among prefabricators to 
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survey the range of prefabrication options available. Eleven firms participated, and 
while most of the designs were not successful, they did provide valuable information 
necessary for the further development of the industry. Most consisted of a wooden 
framing system which was covered with plywood or insulating board. The use of 
wooden panels was now favored over steel panels, due to corrosion and moisture 
problems experienced in several systems. Problems were also experienced 
regarding the. joining and alignment of the wooden panels, which served as a 
stimulus to conduct further research in this area. However, the constructed houses 
proved that they could be competitive with traditionally built houses, which allowed 
the industry to continue to develop better systems.61
After the war, there was an enormous increase in the number of 
prefabricated structures being erected. In 1945, approximately 209,000 houses 
were built, and in 1948, there were 931,300.62 This extraordinary growth was due to 
the pressing need to house the large numbers of people returning from the war who 
were now starting families. There were now three principle types of prefabricated 
housing systems in use. Two of these systems made use of wooden framing, which 
was covered with either clapboards or plywood. The third system used metal 
framing, the most notable example of which was the Lustron Home.63
The Lustron Home consisted of a steel grid on which enameled panels were 
attached. There was much interest in this housing system between 1948 and 1950 
as it was heavily marketed to the public. 64 The Lustron Home was designed on a 
grid, which is reflected in the panels on the exterior of the building (Figures 13-15). 
The Lustron Corporation proclaimed that their homes were: 
Manufactured by straight-line production methods. This newest 
application Of lifetime porcelain finish on steel marks a radical departure 
from conventional building methods. Standard 2' x 2' exterior wall panels, 
standard 2' x 8' interior wall panels, standard 4' x 4' ceiling panels and 
shaped roof panels cover the interior and exterior of the home. All are 
designed as basic porcelain panels, coated on both sides to insure 
permanence.65
The panels of the house were shipped to the site via a truck, which proclaimed that 
its cargo was to become a Lustron home (Figure 12). Once the panels reached the 
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site, they could be erected in about two weeks, with an additional week being 
required to complete the interior details and utility connections.ss
Figure 12. Lustron Home ®elivery Truck. (Thomas Fetters, The Lustron Home 
(Jefferson, NC: McFarland &Company, Inc., 2002) 67.) 
FLOOR PLAN OF 
LUSTRON MODEL HOUSE 
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Figure 13. Lustron Home Plan. (Thomas Fetters, The Lustron Home 
(Jefferson, NC: McFarland &Company, Inc., 2002) 19.) 
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Figure 14. Lustron Home in Indiana. (Thomas Fetters, The Lustron Home 
(Jefferson, NC: McFarland &Company, Inc., 2002) 118.) 
Figure 15. Lustron Home Living Room. (Thomas Fetters, The Lustron Home 
(Jefferson, NC: McFarland &Company, Inc., 2002) 21.) 
There were approximately 2500 Lustron Homes constructed in the system's 
three-year production runs' The Lustron Home is generally considered 
unsuccessful for several reasons. The first is that one of the major investors in the 
Lustron Corporation wished to focus on the development of prefabricated 
commercial structures, rather than on housing, which would meet the demand of 
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returning war veterans and their families. A second reason is that the Lustron 
factory was extremely large, and required a great deal of capital to maintain 
production. It was simply too large to be cost effective for the amount of houses that 
were actually produced. The units thus became very expensive, and it took longer 
to recoup all of the money from the sale of each unit, which added to the financial 
troubles of the Lustron Corporation. This led to negative press and at one point, 
even congressional inquiry. Several corporate officers proved damaging to the 
business, and this led to the public's eventual negative outlook on the corporation 
and housing systems$
Prefabrication in the Post-War Period: 1950-Present 
Throughout the post-war period, prefabricated housing systems maintained a 
strong presence in America. After the successful development of the automobile, a 
new form of prefabricated housing was created to supplement this major change in 
transportation: the mobile home.69 The origin of the mobile home can be traced 
back a few hundred years to the covered wagon, which was the primary means of 
travel across the undeveloped parts of the United States. It took several months to 
travel across the country, and the wagons served as both the family's living 
quarters, and their means of transportation. The mobile home industry as we know 
it today began at about the time that the automobile was developed, but on an 
extremely small scale. It was not until after World War II that mobile homes were 
manufactured in large quantities.70
In 1930, there were approximately 1300 mobile homes produced, but by 
1947, there were nearly 60,000 units being produced each year." Mobile homes 
are completely assembled and finished in a factory. Mobile homes became 
attractive housing options, primarily because of their affordability. In 1966, the 
Department of Housing and Urban Development found that 94 percent of mobile 
homes sold for less than $10,000, while only six percent of all traditionally built 
homes sold for less than this amount.72 What makes mobile homes so inexpensive 
is that they are constructed on an assembly line using the cheapest materials 
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available. Purchasing a mobile home is much like buying an automobile, in that you 
generally pay the full cost of the home in a very short period of time, and the home 
will be worth much less than its purchase price when it is sold.73
Mobile home layouts are very straightforward (Figures 16 and 17). They are 
usually between twelve and fourteen feet in width, and vary from forty to eighty feet 
in length. These measurements allow the unit to be easily transported via our 
nation's highways. Mobile homes usually are composed of materials that are quite 
different from those used in conventional houses. Aluminum or other metals are 
primarily used as structural framing members, but are often used as exterior finish 
materials as well. The roof of a mobile home is usually flat, which along with the 
materials used on the exterior, serve to differentiate it from the conventional 
house.74 Mobile homes are unique in that they are sold furnished and include 
draperies, appliances, and fixtures. 
Figure 16. Mobile Home. (Thomas E. Nutt-Powell, Manufactured Homes 
(Boston: Auburn House Publishing Company, 1982) 5.) 
Figure 17. Mobile Home Plan. (Judith and Bernard Rabb, Good Shelter: 
A Guide to Mobile, Modular, and Prefabricated Houses, Including Domes 
(New York: Quadrangle/The New York Times Book Co., 1975) 29.) 
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An offshoot of the mobile home is the sectional house (Figure 18). This type 
of housing is also completely assembled in a factory, but instead of transporting it in 
one piece, the structure is divided into two modules that are later reconnected. This 
method allows the house to be much bigger than a mobile home, for in effect, it is 
basically the size of two mobile homes put together.75 The sectional house looks 
much more like conventional housing because it often incorporates a pitched roof.76
The sectional house industry gained momentum in 1969, when the government 
announced that it had new enthusiasm for a housing system that could produce 
units that would be low to moderately priced, and of better quality than mobile 
homes. The number of sectional house producers grew at a large rate in order to 
meet the new demand that the government had created for consumers." 
Figure 18. Sectional House. (Thomas E. Nutt-Powell, Manufactured Homes 
(Boston: Auburn House Publishing Company, 1982) 20.) 
Throughout the 1960s and 1970s, concrete became an increasingly popular 
material for the prefabrication of larger housing systems, such as Moshe Safdie's 
Habitat in Montreal, Canada (Figure 19). This apartment complex was designed for 
the Montreal Exposition of 1967, and was based on the architect's undergraduate 
thesis. Construction began one year earlier, under tremendous pressure to finish 
the complex for the opening of the Exposition. Habitat is composed of a series of 
boxes which are 17'-6" wide by 38'-6" long by 10'-6" high. The boxes were arranged 
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in different combinations to form apartments that ranged from six hundred to 
seventeen hundred square feet.'$ The boxes were cast on-site and hoisted into 
place by a crane, while the kitchen and bathroom units were prefabricated off-site 
and installed later. The post-tensioned concrete boxes were completely structural, 
as each box had to support the boxes above it, and several valuable structural 
lessons were learned upon the completion of this project. Since the boxes were 
stacked in different ways, there were problems with safely transferring all loads to 
the ground, and large cracks developed within the structure. Because of the 
accelerated construction time of the project and substandard shop drawings, 
architects and engineers overlooked many details as they scrambled to finish the 
complex for the opening of the Exposition.79
Figure 19. Habitat. (Irena Zantovska Murray, Ed., 
Moshe Safdie: Buildings and Projects, 1967-1992 
(Montreal: McGill-Queen's University Press, 1996) 49.) 
Many technological advances made during the 1980s and onward greatly 
influenced the expansion of the prefabrication industry. As in the past, a variety of 
materials and methods are used. Composite systems, which use two or more 
materials, are some of the new alternative systems that were developed and are 
popular as ways to reduce costs and serve as markets for new materials. The 
expansion of the prefabrication industry is the result of businesses and consumers 
demanding better and cheaper housing solutions. "Commercial clients have 
become more pragmatic in what they expect the construction industry to deliver. 
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They have demanded a better quality product, delivered faster and at a reasonable 
cost."80 By 2005, it is projected that the United States will demand approximately 
$20 billion in prefabricated housing, which will amount to nearly 600,000 units. The 
increase in demand for prefabricated structures is expected to outpace site-built 
housing during this period, and will account for roughly one-third of all housing 
starts.81 This healthy outlook is sure to keep prefabricated housing alive, and makes 
the I Built Housing System a viable option for the future. 
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PULTRUSION 
The I Built Housing System consists of a series of interlocking components 
that are designed and assembled in such a way that allows practically anyone to 
construct an I Built House. These components are made from composite materials 
that are manufactured via the pultrusion process. This chapter discusses the 
specific materials that make up the components and the means by which they are 
produced. I will begin by placing the pultrusion process within the context of the 
larger composites industry, and will conclude with astep-by-step narrative of the 
process of manufacturing a pultruded component. I will include several relevant 
applications of the pultrusion process that clearly illustrated why this process is 
appropriate for the manufacture of the I Built House components. 
Composites 
Composites are substances that are formed using two or more different 
materials (Figure 20). They are not new developments, but have actually been used 
for thousands of years. "The Bible, Exodus, Chapter 5, records the use of straw in 
the making of clay bricks and there is equally good evidence that the ancient 
Egyptians knew how to spin crude glass fibres and form them with naturally 
occurring resins into decorative articles."82 Composite materials are used in a 
variety of applications, such as reinforcing steel rods in concrete, and adhesives in 
plywood. Composites are useful substances because a weaker material can be 
combined with some sort of reinforcing that makes a much stronger and cost-
effective material than would have been possible had each particular material been 
used separately. The composites industry has grown dramatically in the past two 
decades. According to the Composites Institute, the amount of material being 
produced grew from 870,000 tons in 1983 to 1,633,000 tons by 1998.83 It is clear 
that composites will play an important role as building materials in the future. 
There are several reasons why composites are the materials of choice for 
the I Built System, the first of which is a high strength-to-weight ratio, This is one of 
the most important considerations, since each component must not weigh more 
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than fifty pounds. A material is needed that was both lightweight and structurally 
sound. A second requirement is that the components fit together tightly once they 
are assembled, which is not a problem because composites can be molded to 
extremely tight dimensional tolerances, and this assures that each component is 
compatible with the one adjacent to it. Composites are advantageous in that they 
can be formed relatively easily. They are very cost effective to produce, especially if 
they are to be manufactured in large quantities, which helps to bring.down the cost 
of creating the necessary tooling required to produce them. Depending on the 
materials used, the composite can have an excellent fire rating, provide thermal 
insulation, and be resistant to corrosion.84
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Figure 20. Typical Composite Materials. (Trevor F. Starr, Ed., 
Pultrusion for Engineers (Boca Raton, FL: CRC Press, 2000) 2.) 
A means of producing composites is achieved through the use of the 
pultrusion process (Figure 21). This process is ideal for producing large numbers of 
components that are of constant cross section. "In the pultrusion process, 
continuous reinforcement fibers are impregnated with resin, shaped by pulling 
through a die, and then cured...Pultrusion is similar to extrusion except that the raw 
materials are pulled rather than pushed through the die.i85 Pultrusion was chosen 
over an extrusion process, because in pultrusion, the orientation of the reinforcing 
fibers remains constant. The I Built House components are pultruded elements, and 
are composed of an unsaturated polyester resin, which is reinforced with fiberglass. 
This mixture accounts for 90 percent of all pultruded profiles.86 The resin allows the 
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components to be easily pultruded in dies, while the glass fibers assure that the 
final composite will be strong enough for its intended use. This process is ideal 
because it provides for easy manufacturing of components, which are light enough 
to be effortlessly lifted. Aluminum was initially selected as a material, but with a 
density of 0.098 Ibs/in3, it made for a much heavier component of the same volume 
than did a pultruded component with a density of 0.058 Ibs/in3.87 To exemplify this 
point, a 10 inch long by 10 inch wide by 10 inch high component would weigh 289 
pounds in steel, 98 pounds in aluminum, and only 58 pounds in fiberglass 
reinforced polyester, which is what will be used for the I Suilt House components. 
Figure 21. Pultrusion Production. (Trevor F. Starr, Ed., 
Pultrusion for Engineers (Boca Raton, FL: CRC Press, 2000) 30.) 
A brief History of Pultrusion 
Sir Brandt Goldworthy is credited as one of the pioneers of the pultrusion 
technique. His work in the 1950s paved the way for the successful development of 
the tooling needed to make pultruded sections. Some of the first products that 
utilized the pultrusion process were fishing rods, tent poles, and flag masts.88
Fiberglass was used as the reinforcing material in a majority of these products, but 
three principle types of resin were employed: unsaturated polyester, vinyl ester, and 
epoxy resin.89 Today, most pultrusion machines are laid out horizontally, but the 
earliest machines were actually designed vertically. The resin was combined with 
the fiberglass reinforcement at the highest level, and gravity would then help to pull 
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the material through the various shaping devices with the final product emerging at 
ground level.90
During the 1960s and after, interest in the composites industry began to 
grow. Much of this growth stemmed from the United States Government's interest in 
developing new products for its aerospace program. The government funded much 
of the research that would lead to the eventual development of a larger variety of 
composite materials. Not much effort was spent on furthering the development of 
the pultrusion process at this time, so it became the task of private companies to 
further the industry. These companies met with great success, and today, "some 
150 companies in 28 different countries are now believed to be engaged in the 
technology, and in-house academic and government-funded research continues 
apace.i91
In the late 1970s, new reinforcement techniques became available that 
provided for a much more diverse selection of pultruded products. Earlier ones had 
utilized continuous reinforcing fiber placement, but the new techniques allowed the 
reinforcing fibers to be impregnated within the resin using several different 
configurations, such as in a mat, fabric, or cloth. Carbon Fiber and Kevlar debuted 
as entirely new reinforcing materials. New resins were also unveiled in the 1980s, 
which permitted the range of pultruded products to increase dramatically. Soon it 
was realized that the range of uses for pultruded products was extremely broad, 
and since more and more products could be produced, the overall costs of the 
materials and tooling equipment decreased, which helped to make pultruded 
products more competitive with conventional materials.92
Pultrusion Applications 
The advancements made in the pultrusion industry have permitted the 
development of entirely new products and uses, which are much different from the 
early fishing rods that were made of pultruded parts. One of these is the use of 
pultruded guide rails for light rail systems. The METEOR train, which runs beneath 
the city of Paris, France, utilizes pultruded rails (Figure 22). This train is operated 
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automatically, and "continues the use of a pneumatic guide wheel and electrical 
power collection arrangements, which over the years have proved highly successful 
and are now a famous part of the whole Paris metro.i93 The guide rails come in 60-
foot lengths, which are set 6 feet apart. Pultruded elements were chosen for this 
case because of their constant cross section, and their ability to support enormous 
loads moving at high rates of speed.94
Figure 22. METEOR Guide Rail. (Trevor F. Starr, Ed., 
Pultrusion for Engineers (Boca Raton, FL: CRC Press, 2000) 216.) 
A second example that illustrates the use of pultruded elements is the 
Norwegian offshore drilling platform, the Troll. Pultruded elements were used as 
platforms and walkways on the Troll, but also serve as the cladding system for one 
of the on-shore facilities. This cladding system was required to respond to variations 
in pressure within the facility (Figure 23). An aluminum cladding system was initially 
considered, but the process of welding the various pieces together was deemed too 
time consuming for the project, so a composite system produced through the 
pultrusion process was chosen instead. This allowed for the number of pieces to be 
minimized, while also reducing the overall weight of the components.95 This 
example clearly illustrates how pultruded elements can be designed to respond to 
various environmental conditions. 
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Figure 23. Blast Cladding Relief Panel. (Trevor F. Starr, Ed., 
Pultrusion for Engineers (Boca Raton, FL: CRC Press, 2000) 227.) 
Pultruded elements have also been used on a much smaller scale to meet 
the needs of institutional structures that must be assembled quickly. Tollbooths are 
examples that deserve mention. Enclosures are needed at the booths to house the 
cashiers and other mechanical equipment associated with collecting the tolls. 
Pultruded elements are often used in these cases because they are lightweight, can 
be assembled rapidly, and will last for an indefinite period of time.96
The preceding examples illustrate the wide range of uses available for 
pultruded products, from the very small to the very large. The examples 
demonstrate that pultruded products can be used for structural purposes, such as 
the rails for the METEOR train, but also in place of finish materials as in the case of 
the cladding system for the Troll Project, and in the many tollbooths across the 
United States. Combining structural and finish materials is one of the basic 
premises used for the I Built House components. Using one material that can 
function for both purposes simplifies the design and construction of the house. The 
above examples also prove that pultruded elements are strong enough to handle a 
variety of weather conditions and loading patterns. A material that is used to 
withstand blasting pressures associated with piping oil from great distances at sea 
must certainly be strong enough to be used as a structural material in a house. 
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The Pultrusion Process 
As stated earlier, the components used in the I Built Housing System are 
composed of an unsaturated polyester resin matrix reinforced with fiberglass. 
Unsaturated polyester is the most common material used to form the matrix, 
because its properties are well suited for the pultrusion process, and can be 
modified to accommodate changing production demands. The material also cures 
very quickly, which offers the possibility of a rapid production process that becomes 
conducive to producing large numbers of protruded elements. Unsaturated 
polyesters are extremely strong, and can be tailored chemically to withstand many 
different types of weathering conditions.97 As the reinforcing material, fiberglass is 
available in many different configurations.98 For the I Built House components, it will 
come in the form of a roving, which is an "untwisted assemblage of strands," which 
is advantageous to use in instances where there will be large volumes of 
reinforcements needed to provide adequate structural stability.99
Resin impregnation and fbre guiding 
Creel 
fibres 
T 
1 
Die 
Controls Cut-off saw 
Reciprocating pullers 
,~. 
Profile Take-off 
Figure 24. Pultrusion Process. (Trevor F. Starr, Ed., 
Pultrusion for Engineers (Boca Raton, FL: CRC Press, 2000) 20.) 
The process of creating puotruded profiles is a fairly simple, but automated 
process (Figure 24). It requires little on-site labor to create the profiles, which allows 
the products to be much more competitive as building materials in terms of cost.~oo 
The pultrusion process begins with the unrolling of the glass fibers, which are 
housed on several different spools on a creel rack at the beginning of the 
horizontally laid out production Iine,101 The spools are mechanically unrolled, and 
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the fibers are pulled together to form a roving (Figure 25). Once a spool runs out of 
fibers, a new spool is quickly added, and the fiber ends are spliced to maintain the 
production process. The proper tension must be maintained throughout the 
production line to insure that the fibers are in the correct position, but tensions vary 
for different types of reinforcing materials. Fiberglass generally only provides 
support in one direction, but other fiber configurations are available to combat shear 
forces, such as mats, knitted, woven, and stitched applications.102
Figure 25. Fiber Rack Arrangement. (Trevor F. Starr, Ed., 
Pultrusion for Engineers (Boca Raton, FL: CRC Press, 2000) 22.) 
The next step in the process is resin impregnation. This "is achieved by 
pulling dry fibers through a resin bath which is equipped with mechanical rollers and 
wet-out bars to assure the fibers are well-wetted.i103 This is also the stage where 
admixtures may be inserted into the resin, such as pigments and textures. There 
are two primary means of impregnating the two ingredients, the first of which is to 
draw the glass fibers through a wet bath of resin. The second process involves 
using pressure to inject the resin into a die as the fibers pass through it (Figure 26). 
Both processes have advantages and disadvantages, and are used in almost equal 
proportions by companies engaged in the composites industry. For the I Built House 
components, the resin will be pressure injected into the die, because this method 
limits the amount of chemical fumes that are released into the factory 
atmosphere.'o4 
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Figure 26. Resin Injection Die. (Trevor F. Starr, Ed., 
Pultrusion for Engineers (Boca Raton, FL: CRC Press, 2000) 25.) 
The polyester and glass fibers have now truly formed a composite, and are 
ready to be shaped into their final form in a die. Most dies are approximately forty 
inches long, which limits the size of the profiles, and are manufactured from steel to 
a very high tolerance. The quality of the die will determine the quality of the finished 
product, so special attention must be paid to the design and maintenance of these 
essential parts of the pultrusion process.,o5 "The tooling necessary for successful 
pultrusion is best considered as being either of a primary or secondary nature, with 
the former differentiated by the actual die - or tool cavity -which critically defines the 
profile shape by which the process is accomplished.i106 The temperature within the 
die must be maintained at a constant temperature, which aids in the curing of the 
pultruded profiles. Several systems are available to provide heat to the die such as 
electric, oil or steam fueled systems.107
A separate die would be needed for each type of component, although many 
of the components share similar parts. Dies create components of constant cross 
section, but many of the components are of irregular shape.108 This is not a 
problem, as a component can be composed of several pultruded sections that are 
joined together later on through the use of an adhesive or other means of 
attachment (Figure 27). The adhesives are capable of providing very strong 
structural support, but much attention must be paid to their application. Surfaces 
must be extremely clean, and after the profiles are attached, they must be clamped 
for several hours to insure that the profiles are bonded correctly. Acrylic epoxide 
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and vinyl-oxirane are the most common types of adhesives used, but much 
attention is now being focused on the development of new adhesives, so the future 
may hold even more possibilities for bonding pultruded elements.l°9
Figure 27. Truss Section Assembly. (Trevor F. Starr, Ed., 
Pultrusion for Engineers (Boca Raton, FL: CRC Press, 2000) 268.) 
As the section leaves the die, it passes through several pulling machines, 
which keep the material moving, as it has not fully cured yet. Several varieties of 
pulling devices are available and each device is catered to the specific properties of 
the materials being pulled.10 One of the most common types of pulling devices and 
the one used for the I Built System is the continuous tractor belt model, in which 
there are belts both above and below where the material passes, which pull it 
through the production process. The number of pulling devices will vary, according 
to the properties of the specific materials being used. The pulling device's tractor 
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belts are driven by mechanical means, as this is the most efficient system. A 
hydraulic system is also available, and both systems are similar in cost.11,
The final step in the pultrusion process is for the material to pass through a 
cut-off saw, which trims the profile to its final length. The saw is mounted above the 
production line, and must move at the same speed at which the material is passing 
under it in order to have a square cut. The saw may be activated manually, but it is 
commonplace for it to be controlled by a computer. Stringent standards are in place 
to handle the dust from the cut-off saw, which improve both the air quality and 
cleanliness of the facility. The saw employs awet-cut sawing technique, in which 
water is pumped through the area being sawed and drops into a tank below, 
carrying dust particles with it. This is one of the best ways to collect dust. A rust 
prevention agent saturated within the water will contribute to a longer life of the 
saw.1,2
After the profiles leave the cut-off saw, they are transferred to the take-off 
area, which is basically a system of rollers that guide the profiles to either the end of 
the process or an additional station.113 If the profile is completely finished, it will be 
transported to a holding facility until it is needed for the construction of an I Built 
House. If the profile is not finished, and needs to have additional profiles adhered to 
it, it then enters the adhesion area. This area is filled with the numerous clamping 
devices that are needed to assemble the component. Once a proper adhesion time 
has past, the components are transferred to the holding area to await delivery. 
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THE I BUILT HOUSING SYSTEM 
The preceding chapters explored three precedents that were analyzed in 
conjunction with the development of the I Built Housing System: the mail-order 
house, the prefabricated house, and the pultrusion process. In this chapter, I will 
explain the applicable concepts used from each precedent, and how they are 
manifested in the system. I will then describe each particular system of the house, 
along with the particular components that are associated with it. This chapter will 
serve as a general guide to assembling an I Built House, with more detailed 
information presented in Appendixes A and B. Appendix A contains a full listing of 
the components designed for the system, while Appendix B contains instructions 
and a material list for building one of the houses presented in the next chapter. 
The I Built House Precedents 
While developing the I Built Housing System, it became apparent early in the 
process that I would need some way of displaying the several houses that I would 
be designing. My initial reaction was to develop a catalog that would contain a 
perspective view of each house, along with its plan and a general description of its 
features. Upon conducting further research on the mail-order house, I discovered 
that the premise of my housing system was no different from that of the Sears mail-
order house of the early twentieth century (Figure 28). The Sears houses were 
designed as high quality living solutions for those who could not afford to hire an 
architect, and this became an important theme of the I Built System.14 Like the 
Sears Catalog, the I Built House Catalog will offer a wide range of housing options 
that can be accommodated by just about any sized budget.15 The Sears catalog 
houses were intended to be ordered through the mail, and this is the second aspect 
which is incorporated into the I Built System. The potential homeowner would select 
a design from the catalog, order it, and in a few weeks, the components that make 
up the house would arrive, ready for assembly. This was the basis for Sears' Honor 
Bilt System, in which all of the necessary lumber for the house was precut to the 
correct length."6 
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Figure 28. The Crescent House. (Daniel Reiff, House From Books: Treatises, 
Pattern Books, and Catalogs in American Architecture 1738-1950: A History and Guide 
(University Park, PA: The Pennsylvania State University Press, 2000) 240.) 
By offering house kits that contained precut lumber, Sears was able to save 
the purchaser a considerable amount of money if the house could be assembled by 
the homeowner without the use of a contractor."' The I Built Housing System builds 
on this idea by simplifying the design and installation of the materials needed to 
construct the house. Instead of employing a separate structural system that is then 
covered with a variety of finish materials, the I Built System combines the structural 
and finish material into one component. This makes it much easier to assemble to 
house, and unlike assembling a Sears house, no complicated tools or construction 
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techniques would be needed to assemble an I Built House. Components are simply 
stacked on top of each other, with splines inserted in between to lock them 
together. Some components would be bolted together, so a socket set would be the 
only tool required to assemble the house. 
The prefabricated house was also an important concept that I wished to 
emulate through the design of the I Built Housing System. Prefabricated houses are 
advantageous, in that there is a tremendous savings in the amount of time needed 
to erect the structure at the building site."$ Regarding productivity: 
The manufacturing environment enables increases in productivity that are 
harder, if not impossible, to achieve on-site. Even the most efficiently organized 
construction site requires that the workers must collect their tools and move to 
disparate parts of the site to do their work. It is often difficult to deliver all the 
necessary materials to the work face...The location of the factory usually means 
that there is a relatively stable workforce which is easier to train and more likely to 
work productively.19
Since the components of the I Built House would be manufactured in a 
factory, they would be stockpiled so that when an order for an I Built House was 
placed, the components would be ready for shipment immediately. When building a 
conventional house, weather is often a factor that determines the speed at which 
the house is constructed. Producing components year-round in a factory eliminates 
weather-related problems, as once the components arrive at the building site, they 
can be assembled in a much shorter time frame. The Marriott Hotel chain has 
begun to use prefabrication as a way to speed up the construction of the many new 
hotels it opens each year. Marriott uses prefabricated units that are simply stacked 
in place like building blocks (Figure 29). One of the first prototypes eliminated nearly 
sixty days from the construction schedule, and Marriott admitted that this method of 
construction saved them over $1 million.12o
In regards to cost, prefabricated structures are generally cheaper in that a 
shorter construction time will most likely lead to an overall cost reduction.121 It is 
important to mention that prefabricated structures have additional costs inherent in 
them that are mostly absent from conventionally built homes. There are additional 
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costs associated with transporting the prefabricated building components to the site, 
as well as any overhead and tooling costs that the factory may have.122 The I Built 
Housing System helps to offset these costs, as it allows the homeowner to 
assemble their own house, which would reduce on-site labor costs. A preliminary 
estimate by RS Means states that site framing work accounts for 28% of labor 
costs; masonry, 4%; finish work, 25%; plumbing, 18%; electrical, 14%; and 
mechanical, 11 %.123 While there would be higher costs associated with the 
manufacture and delivery of the components in the I Built Housing System, the 
overall cost reduction due to the fact that the homeowner can assemble the house 
serves to outweigh these additional costs, as the only labor costs that the I Built 
House owner is responsible for contracting out are for plumbing, electrical, and 
mechanical systems, and foundation work. 
Figure 29. Prefabricated Apartment Building. (Alistair G. F. Gibb, 
Off-Site Fabrication (New York: John Wiley &Sons, Inc., 1999) 30.) 
The third precedent that is incorporated into the I Built Housing System is 
that of the pultrusion process. This process was relevant for the production of the 
components because it allows for the manufacture of components that are both 
structural and lightweight (Figure 30). This is accomplished by combining a 
relatively weak, but lightweight material with a stronger reinforcing material.124 The 
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Built components are composed of an unsaturated polyester resin that is reinforced 
with fiberglass, which provides for a strong component that weighs less than fifty 
pounds. This was an important consideration, as a goal of the system is to allow 
practically anyone to participate in the assembly of an I Built House, and this could 
not be accomplished by using components that are too heavy to be maneuvered 
easily. Regarding strength, typical composites range from 33,000 Ibs/in2 to 35,000 
Ibs/in2 in compression, and from 14,000 Ibs/in2 to 20,000 Ibs/in2 in tension. As a 
comparison, wood has a compressive strength of 3,500 Ibs/in2, and a tensile 
strength of 6,000 Ibs/in2.'25 Pultrusion works well for the production of large numbers 
of components that are of constant cross-section.126 The I Built House is composed 
of components that are used in great quantities, and that share similar cross 
sections, which renders pultrusion an excellent choice. 
Figure 30. Pultruded Profiles. (Trevor F. Starr, Ed., 
Pultrusion for Engineers (Boca Raton, FL: CRC Press, 2000) 171.) 
The I built House Components 
The I Built Housing System uses 250 different components, so a clear and 
concise system of organizing these components is of necessity. Each component is 
assigned an identification number that indicates its size and function. The first part 
of the identification number is a letter that indicates the category to which the 
component belongs. For example, a wall component falls into the wall category, so 
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the component's identification number starts with W. If the component is a specialty 
piece within the category, it is further assigned one or two additional letters that 
describe the specialty. A wall component that is a transitional piece from a deck 
component on the left side of the roof would be labeled WDL for wall-deck-left. 
Table 1 lists the 23 component categories used in the system. Each component is 
listed within its category in Appendix A, along with a full explanation of what each 
additional letter indicates. 
Table 1. Component Categories. 
Letter Category Description 
A Access Wall access components for mechanical systems 
B Bracing Bracing for deck, eave, and ridge components 
C Corner Wall corner components 
D Deck Roof deck components 
E Eave Lower roof components with venting 
F Fascia Fascia and overhang components with venting 
G Glass Glazed components of windows 
H ~ Header Wall spandrel beam components 
I Insulation Internal insulation within components 
J Joist Joist components which provide floor and ceiling support 
K Kitchen Kitchen and bathroom cabinet components 
L Louver Roof venting components 
M Mullion Frame components for windows 
N Notch Garage door and track components 
O Opening Door and door frame components 
P Pocket Pocket components which joists sit in 
Q Quadrant Frame which glass and mullion components are placed 
R Ridge Roof ridge component 
S Stair Stair and railing components 
T Triangle Triangular wall components for gable end walls 
U Underlay Floor and ceiling components 
V Valley Roof valley components 
W Wall Wall components 
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Each component category is also assigned a color to help differentiate the 
components. This provides for a much easier and efficient assembly, as the colors 
help the homeowner to visually sort out the components once they arrive at the 
building site. Once the house is assembled, the colors clearly stand out as a 
reminder that the resultant house was constructed using the I Built System. This 
idea relates to the Lustron House, which clearly expressed its porcelain enameled 
panels on both the exterior and interior of the house 
The second portion of the component's identification number indicates the 
component's size. All of the components were designed using a module of eight 
inches, which is a reasonable wall thickness. Eight inches can be multiplied and 
subdivided easily to insure that all components are compatible with one another. 
The first number of the second portion of the component's identification number 
indicates the component's width, followed by its height, and then its depth in inches. 
A standard wall component that is 32 inches wide, 16 inches high, and 8 inches 
deep would thus be labeled W 32x16x8. 
Component Categories 
There are seven component categories that fall into the larger wall system of 
the I Built House. The first category is that of the wall components themselves. 
These were the primary driving forces throughout the design of the system, 
because they are the most basic. Wall components are hollow in the center, which 
allow for the vertical installation of wiring, plumbing, mechanical systems and 
insulation (Figure 31). Each component is attached to the one next to it via a spline 
that is inserted into grooves that are incorporated into the sides of the component 
(Figure 32). Once the first level of components is laid around the house, the second 
level simply stacks on top of the first (Figure 33). The components attach vertically 
by having the bottom face of the top component overlap one-inch over the top of the 
bottom component. A sealant insures that the elements are kept out. Wall 
components are available in 32, 24, 16, and 8-inch widths and 16 and 8-inch 
heights. Since the components are simply placed into position, they can be 
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disassembled at any time. This allows for the house to be altered at any time, which 
is one of the most exciting aspects of the I Built Housing System, for it allows the 
house to be flexible so as to meet changing space needs. 
Figure 31. Wall Component. 
Figure 32. Wall Horizontal Connection. 
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Figure 33. Wall Vertical Connection. 
The rest of the component categories that make up the wall system are 
specialty pieces. Access components are used to run wiring horizontally throughout 
the house, and these are the components in which receptacles and switches are 
installed. Access components should make up the first level of components on each 
floor so that receptacles will be at the correct height permitted by building codes. 
Corner components transition the wall between two or more directions, and triangle 
components are transitional elements between the wall and roof components at 
gable end walls. Insulation components are available in sizes that permit them to be 
inserted into the wall cavities. Once the wall components reach the eighty-eight inch 
height, they are ready for a special component that is available in much longer 
lengths than the standard wall component. The header component spans farther 
distances, and allows any component beneath it to be removed without 
disassembling every component above the header component. This allows changes 
within the wall, such as adding or moving a window to be much easier. A pocket 
component is always installed on top of a header component (Figure 34). Pocket 
components accept the floor joist for the floor above, or the ceiling joists if there is 
to be only one floor. The joists simply are placed into the hollow cavities of the 
pocket components (Figure 35). 
5G 
Figure 34. Header and Pocket Connection. 
The floor system is composed of joist and underlay components. Each joist 
component has a groove that accepts the underlay components, which slide into 
place (Figure 36). Joist components can be spaced on 8 or 16 inch centers. The 
webs of the joist components have holes to allow for electrical wires, pipes, or ducts 
that need to pass through them. Once all of the joist and underlay components are 
in place, the process described so far can be repeated for the second floor. 
Figure 35. Joist and Pocket Connection. 
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Figure 36. Joist and Underlay Connection. 
Five component categories provide for situations where a door, window or 
opening in the wall is needed. For a window, glass components are first inserted 
into mullion components, which serve as a framework for the glass. The mullion and 
glass components are then inserted into quadrant components, which serve as 
transitions to the wall components (Figure 37). Glass components come in a variety 
of sizes, and the mullion and quadrant components allow for several glass 
Figure 37. Quadrant Components. 
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components to be placed together to form a much larger window size. If an opening 
in the wall is needed, opening components are set into the wall, which lock into the 
wall components. A door then can be mounted to these components. Notch 
components provide everything necessary for the operation of the garage door. 
The roof system consists of seven component categories. These 
components are also based on the eight-inch module, and are slid horizontally into 
place. Once the top-floor ceiling joist components are set into place, bracing 
components are slid along the track on the top of the joist components, which help 
to support the rest of the roofing system components (Figure 38). The fascia 
components serve as overhangs, and provide a ventilation system that works in 
conjunction with the eave components. The eave, deck, and ridge components are 
the primary roofing components that interlock with the bracing components, as well 
as the components above and below them (Figure 39). Each component overlaps 
the one adjacent to it by four inches at the bottom and eight inches on the left side, 
and a sealant is placed in the overlapped areas. Venting is incorporated into the 
eave and louver components. Where roof gables intersect, valley components are 
used as transitional elements. The components that make up the roof are also 
bolted together to insure that they stay in place when subjected to wind loads. 
Figure 38. Bracing and Joist Connection. 
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Figure 39. Bracing and Deck Connection. 
Special components form the rest of the component categories used in the I 
Built Housing System, and consist of the stair and kitchen components. Stair 
components are used to access the second floor, and come complete with railings. 
The kitchen components contain all of the cabinets and countertops necessary for a 
fully functioning kitchen, and bathroom cabinets and countertops are available as 
well. The kitchen and stair components have the basic wall component incorporated 
into them, which makes them compatible with the rest of the components. 
It is important to note that there are no components for the mechanical 
systems of the house. I believed that these would best be left to professionals, who 
are trained in their respective trades, and know what the relevant building codes 
that the systems must comply with are. This would no doubt add to the cost of the 
home, but the various systems needed would be fairly straightforward to install, as 
almost all of the components are hollow, and have space to run utilities. Mechanical 
systems such as the furnace and water heater can be housed either in the 
basement if this is included in the house, or in a mechanical closet that is provided 
on the main floor of each house. 
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THE I BUILT HOUSE CATALOG 
This chapter consists of a catalog that presents the four houses that are to 
be assembled using the components from the I Built System. The houses range in 
size from approximately 630 to 3,020 square feet. Each house is presented by way 
of a perspective view and floor plans. A description of the features of the house is 
also included. Much like the houses in the Sears mail-order catalogs, each house 
has a name that helps to set it apart from other designs. The Westbrook is the 
smallest house, and is meant to be purchased as an alternative to renting an 
apartment. The Northridge is the next largest house, and is a small ranch style 
house for a single individual or small family. The High Point is a larger two-story 
house with three bedrooms. The Wedgewood is the largest house, and is meant for 
families with moderate to large incomes. 
Purchasing an I Built House 
The first step in purchasing an I Built House is to determine the needs of the 
potential customer. A building site should have already been selected so that a 
house can be chosen that will be compliment this site. The next step is to choose a 
design that works well with the site and that contains everything the customer would 
like. Once a design is selected, and the customer has determined how the home 
will be financed, the house can be ordered. The customer would then receive a 
materials listing of the components needed to assemble the house, and an 
instruction manual for doing so. In a few weeks, all of the components needed to 
assemble the house would arrive at the building site. Because each component is 
mass-produced and stockpiled in the I Built Factory, they can be delivered 
immediately after an order is placed. Prior to the delivery of the components, some 
site work must be carried out. A slab, either on or below grade must be constructed 
to support the components. When the components arrive, they are unloaded from 
the truck and then can be sorted out according to function. This is made easier 
because each component category is of a different color. The homeowner can then 
begin the assembly of the house by following the instruction manual that explains 
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the proper assembling order of the components. If the homeowner does not wish to 
assemble the house, an assembly crew would be provided at an additional cost. 
The process of assembling the house would most likely take at least two days, 
depending on the number of people involved in the assembly process. I imagine 
that the process of assembling one of these houses could be much like a barn 
raising effort from the nineteenth century, in which neighbors get together to help 
one another out. 
The houses presented in the I Built House Catalog can be customized in two 
ways. The first of which is during the process of plan selection by the purchasers. If 
a design is chosen that meets most of their needs, but there still are some aspects 
of the house the could use attention, changes could easily be made before the 
house is ordered, as all of the designs are drafted using a computer program that 
can quickly make changes, along with a revised list of components necessary to 
assemble the house. The second way of customizing an I Built House occurs after 
the building has been assembled. When looking at a plan or perspective of a house, 
it is impossible to fully imagine what the size and feeling of the house will be unless 
a model house exists. If the plan is altered prior to ordering it, the new changes are 
even harder to imagine without seeing them. Since the I Built House is assembled 
by simply stacking the various components on top of one another, it can be 
disassembled too. Once the house is assembled, changes such as enlarging a 
window or moving a door can be made easily. The header component, which is 
basically a spandrel beam over the walls of the house, allows any component 
beneath it to be removed without having to disassemble the components above it, 
such as those that make up the second floor or the roof. Entire rooms could also be 
added at any time after the initial house was assembled, which would help to 
facilitate the needs of the changing family. Thus, the I Built Housing System is that 
of flexibility. The following designs serve as starting points in allowing anyone the 
fulfill the Great American Dream of owning their own home. 
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The Westbrook 
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Figure 40. The Westbrook. 
The 630 square foot Westbrook model is perfect for those on a small budget 
that would like an attractive alternative to apartment living (Figures 40 and 41). This 
one-bedroom, one- bathroom house is the most affordable I Built House, but still 
has plenty of room so as to maintain a strong sense of independence for its owner. 
The kitchen and living room areas are combined into a larger great room that 
serves as the social center of the house., with the bedroom being located far enough 
away to provide for total seclusion. Large windows let in plenty of natural light. 
Ample storage space is provided throughout the house by way of three large 
closets. The Westbrook is your springboard into success. 
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Figure 41. The Westbrook Plan. 
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The Northridge 
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Figure 42. The Northridge. 
The 1,320 square foot Northridge model is targeted at small families (Figures 
42 and 43). The house includes two large bedrooms and one bathroom, along with 
a convenient laundry room located in between. A large central living room greets 
guests, and is the main focus of the house. It can entertain many guests or simply 
become the setting for a nice quiet evening at home. The full service galley style 
kitchen has an adjoining sunny eating area that opens up into the living room to 
provide an open and spacious feeling. Plenty of storage space is provided in the 
house, as well as in the rear of the conveniently located one-car garage. The 
Northridge is your stability in an unsure world. 
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Figure 43. The Northridge Plan. 
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The High Point 
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Figure 44. The High Point. 
The 2,580 square foot High Point model is the perfect two-story house with 
class and elegance (Figures 44-46). With three bedrooms and three baths, this 
house is sure to entice a family to live here forever. A large living room provides 
plenty of space for family functions, while the adjacent dining room can become the 
setting for large meals. A spacious eating area is included in the exciting u-shaped 
kitchen as well. Atwo-car garage is located just off of the kitchen, as is a 
convenient laundry room. Upstairs, the master bedroom features a private 
bathroom with a whirlpool tub, a separate toilet area, and an extended vanity. The 
High Point is your passport to better living. 
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Figure 45. The High Point Plan of Level 1. 
Figure 46. The High Point Plan of Level 2. 
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The Wedgewood 
Figure 47. The Wedgewood. 
The 3,020 square foot Wedgewood model is perfect for those who want to 
express their wealth and power (Figures 47-49). This three-bedroom, three-
bathroom house rivals any custom-built home. The first level includes a large living 
room that opens into a formal dining room. A spacious kitchen with abundant 
storage space is next to a vaulted family room with enormous windows. On the 
second level, a generous master bedroom features a whirlpool tub with a separate 
shower enclosure. The other bedrooms are large in size and have access to a 
balcony that overlooks the family room below. The Wedgewood is a testimony to 
your success. 
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Figure 48. The Wedgewood Plan of Level 1. 
Figure 49. The Wedgewood Plan of Level 2. 
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CONCLUSION 
Following World War II, Richard Buckminster Fuller began asking an unusual 
question: "Madam, do you know how much your house weighs?"127 This question 
seems unanswerable given a conventionally built house, but the owner of a 
Westbrook House could proudly proclaim that their house weighs 23,948.813 
pounds, and is composed of 2,791 components. Fuller made several serious 
attempts at delivering cheap housing by way of mass production.128 He often 
encouraged people to imagine that the process of ordering an automobile was like 
that of building a house, where the pieces necessary to assemble the automobile 
are delivered to your driveway to be assembled by a wide range of automotive 
technicians (Figure 50). 129 This process seems quite similar to that of the I Built 
Housing System, and I have often wondered what Fuller would think of the system 
He would probably encourage me to reduce the number of components needed for 
the house, and to make them lighter so that the it could be picked up and moved. 
Figure 50. Car Assembly Process. (J. Baldwin, Bucky Works: 
Buckminster Fuller's Ideas for Today (New York: John Wiley &Sons, 1996) 20.) 
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The I Built Housing System enables homeowners to come to terms with their 
individualities, through the process of building a house that reflects their values and 
their perception of what the home should be. A primary motivation to use the I Built 
System is that the overall cost of the house would be considerably cheaper than a 
traditionally built house, because the homeowner's contribution of labor virtually 
eliminates the need to hire an outside contractor. This contribution of "sweat equity" 
is the basis for America's Habitat for Humanity Program, in which homeowners are 
required to participate in the construction of their home. Upon the conclusion of the 
assembly process, the owner would no doubt be instilled with an enormous sense 
of pride. They would always know that their hard work contributed to the making of 
their home. Since the owners assemble the house, they can also disassemble or 
alter it at any time in the future. Entire rooms can be added or subtracted, 
depending on family size and space needs. This allows the I Built House to be 
adaptable to the changing needs of the American family, and helps to make it a 
viable housing option. 
There are many aspects of the I Built Housing System that could be 
expanded upon in the future. Throughout the design process, I was constantly 
challenged to come up with a component for every situation, such as where the roof 
meets the wall, or where a railing fits with a staircase. I regret that I could not design 
a component for every part of the house, such as plumbing lines and foundation 
components, that would allow every aspect of the house to be assembled by its 
owner. I do believe that these goals could be accomplished if this really was an 
actual housing system. This would make the house a do-it-yourselfer's dream, and 
allow the system to be that which its name implies: I Built. 
The houses presented in the f Built Catalog are fairly straightforward and 
traditional, which simplifies the assembly process of the house. I imagine that a 
future catalog- would contain many more designs that would be available in a wide 
range of architectural styles, as well as controversial designs that challenge the 
current engineering logic, much as Frank Lloyd Wright's Kaufmann House did in the 
1930s. The catalog could even contain designs for non-residential structures, such 
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as schools, offices, and stores that would serve to further disseminate the I Built 
Housing System on a larger scale. Frankly, I view the possibilities for this system as 
endless. 
Thinking back to my childhood, I remember on many occasions the 
excitement that I experienced as I opened a new set of Legos. After assembling the 
set, and playing with it for a few days, I would typically take it apart and combine it 
with the many other sets that I had in order to make a larger, more complicated 
structure. The I Built Housing System is simply a reiteration of my childhood 
process of design through experimentation, and 1 believe that this is one of the most 
valuable tools a designer can have. I am convinced that the housing system would 
be successful if it was marketed appropriately, and I believe that I would be the first 
person in line to purchase an I Built House. The execution of this thesis has been a 
truly rewarding experience. It has taken me on a journey back to my childhood as a 
means of discovering inspirations for my future. 
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APPENDIX A. THE I BUILT HOUSE COMPONENTS 
Figure 51. Access Component. 
Table 2. Access Components. 
Component Size (in.) Description Weight (Ibs.) 
A 32x16x8 Access 29.104 
A 24x16x8 Access 21.828 
A 16x16x8 Access 14.551 
A 8x16x8 Access 7.276 
A 24x8x8 Access 13.384 
ANE 8x16x8 Access-North-East 8.849 
ANW 8x16x8 Access-North-West 8.849 
AT 8x16x8 Access-Tee 8.585 
AC 8x16x8 Access-Cross 8.320 
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Figure 52. Bracing Component. 
Table 3. Bracing Components. 
Component Size (in.) Description Weight (Ibs.) 
B 2x67.375x171 Bracing 35.085 
B 2x59.375x147 Bracing 26.274 
B 2x51.375x123 Bracing 21.806 
B 2x43.375x99 Bracing 14.960 
B 2x35.375x75 Bracing 11.424 
B 2x27.375x51 Bracing 6.448 
B 2x19.375x27 Bracing 3.757 
BBE 2.25x6.5625x8 Bracing-Bracket-Eave 0.681 
BBE 1.25x6.5625x8 Bracing-Bracket-Eave 0.596 
BBD 2.25x5.875x8 Bracing-Bracket-Deck 0.552 
BBD 1.25x5.875x8 Bracing-Bracket-Deck 0.486 
BBB 2.25x3.4375x3.125 Bracing-Bracket-Bracing 0.200 
BBB 1.25x3.4375x3.125 Bracing-Bracket-Bracing 0.172 
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Figure 53. Corner Component. 
Table 4. Corner Components 
Component Size (in.) Description Weight (Ibs.) 
CNE 8x16x8 Corner-North-East 8.976 
CNE 8x8x8 Corner-North-East 4.488 
CNW 8x16x8 Corner-North-West 8.976 
CNW 8x8x8 Corner-North-West 4.488 
CT 8x16x8 Corner-Tee 9.372 
CT 8x8x8 Corner-Tee 4.686 
CC 8x16x8 Corner-Cross 9.768 
CC 8x8x8 Corner-Cross 4.884 
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Figure 54. Deck Component. 
Table 5. Deck Components. 
Component Size (in.) Description Weight (Ibs.) 
D 16x11.375x28 Deck 19.348 
DL 16x11.375x28 Deck-Left 26.709 
DR 24x11.375x28 Deck-Right 30.604 
DRL 24x13.125x28.5 Deck-Ridge-Left 23.771 
DRR 32x13.125x40.0625 Deck-Ridge-Right 31.717 
DDL 24x11.375x28 Deck-Deck-Left 29.205 
DDR 32x11.375x28 Deck-Deck-Left 33.364 
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Figure 55. Eave Component. 
Table 6. Eave Components. 
Component Size (in.) Description Weight (Ibs.) 
E 16x8.375x24 Eave 22.740 
EL 16x12.375x24 Eave-Left 31.984 
ER 24x12.375x24 Eave-Right 35.559 
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Figure 56. Fascia Component. 
Table 7. Fascia Components. 
Component Size (in.) Description Weight (Ibs.) 
F 16x4x24 Fascia 12.328 
F 8x4x24 Fascia 7.340 
FC 40x4x40 Fascia-Corner 43.458 
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Figure 57. Glass Component. 
Table 8. Glass Components. 
Component Size (in.) Description Weight (Ibs.) 
G 23x39x1 Glass 47.158 
G 23x31 x1 Glass 37.618 
G 23x23x1 Glass 28.078 
G 23x15x1 Glass 18.538 
G 23x7x1 Glass 8.998 
G 15x39x1 Glass 31.154 
G 15x31 x1 Glass 24.846 
G 15x23x1 Glass 18.538 
G 15x15x1 Glass 12.230 
G 15x7x1 Glass 7.322 
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Figure 58. Header Component. 
Table 9. Header Components. 
Component Size (in.) Description Weight (Ibs.) 
H 112x8x8 Header 40.065 
H 104x8x8 Header 37.204 
H 96x8x8 Header 34.342 
H 88x8x8 Header 31.481 
H 80x8x8 Header 28.619 
H 72x8x8 Header 25.720 
H 64x8x8 Header 22.895 
H 56x8x8 Header 20.033 
H 48x8x8 Header 17.172 
H 40x8x8 Header 14.309 
H 32x8x8 Header 11.447 
H 24x8x8 Header 8.586 
H 16x8x8 Header 5.724 
H 8x8x8 Header 2.862 
HC 8x8x8 Header-Corner 2.989 
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Figure 59. Insulation Component. 
Table 10. Insulation Components. 
Component Size (in.) Description Weight (Ibs.) 
IA 7.75x15.875x7.5 Insulation-Access 1.504 
IH 7.75x6.625x7.75 Insulation-Header 0.796 
IJ 15.875x5.375x96 Insulation-Joist 16.383 
IJ 7.875x5.375x96 Insulation-Joist 8.127 
IJ 0.5625x5.375x96 Insulation-Joist 0.581 
IN 7.5x88x7.5 Insulation-Notch 9.643 
IOH 52x3.875x7.75 Insulation-Opening-Horizontal 3.123 
IOV 1.5x88x7.75 Insulation-Opening-Vertical 2.046 
fP 6.75x8.875x6.75 Insulation-Pocket 0.809 
IQB 7.75x6.875x7.5 Insulation-Quadrant-Base 0.764 
IQS 7.75x40x7.5 Insulation-Quadrant-Side 4.470 
IQT 7.75x8.875x7.5 Insulation-Quadrant-Top 0.997 
IW 7.5x72x7.5 Insulation-Wall 8.100 
IW 7.75x72x7.5 Insulation-Wall 8.370 
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Figure 60. Joist Component. 
Table 11. Joist Components. 
Component Size (in.) Description Weight (Ibs.) 
J 1 x7.375x392 Joist 39.097 
J 1 x7.375x344 Joist 34.430 
J 1 x7.375x248 Joist 24.131 
J 1 x7.375x200 Joist 19.495 
J 1 x7.375x152 Joist 14.858 
J 1 x7.375x104 Joist 10.222 
J 1 x7.375x56 Joist 5.585 
J 1 x7.375x3.5 Joist 0.415 
JC 6.5x7.375x248 Joist-Cross 43.540 
JC 6.5x7.375x200 Joist-Cross 35.199 
JC 6.5x7.375x152 Joist-Cross 26.857 
JC 6.5x7.375x104 Joist-Cross 18.515 
JC 6.5x7.375x56 Joist-Cross 10.174 
JE 32x7.375x0.5 Joist-Edge 8.434 
JE 24x7.375x0.5 Joist-Edge 6.326 
JE 16x7.375x0.5 Joist-Edge 4.217 
JE 8x7.375x0.5 Joist-Edge 2.109 
JCI 8.5x7.375x8.5 Joist-Corner-Inside 4.347 
JCO 8x7.375x8 Joist-Corner-Outside 4.084 
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Figure 61. Kitchen Components. 
Table 12. Kitchen Components. 
Component Size (in.) Description Weight (Ibs.) 
KB 24x40x32 Kitchen-Base 46.300 
KB 16x40x32 Kitchen-Base 36.351 
KBI 24x40x32 Kitchen-Base-Inside 46.333 
KU 24x32x24 Kitchen-Upper 37.324 
KU16x32x24 Kitchen-Upper 27.919 
KUI 16x32x24 Kitchen-Upper-Inside 27.919 
KV 24x32x32 Kitchen-Vanity 39.996 
KV 16x32x32 Kitchen-Vanity 31.103 
KVI 24x32x32 Kitchen-Vanity-Inside 40.030 
KC 24x8x32 Kitchen-Counter 41.844 
KC 16x8x32 Kitchen-Counter 28.182 
KCI 24x8x32 Kitchen-Counter-Inside 44.121 
KKS 24x8x32 Kitchen-Kitchen-Sink 37.383 
KBS 24x8x32 Kitchen-Bathroom-Sink 38.246 
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Figure 62. Louver Component. 
Table 13. Louver Components. 
Component Size (in.) Description Weight (Ibs.) 
L 16x7x6 Louver 7.547 
LL 16x7x6 Louver-Left 7.130 
LR 16x7x6 Louver-Right 7.965 
LT 32x7x23 Louver-Tee 24.468 
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Figure 63. Mullion Components. 
Table 14. Mullion Components. 
Component Size (in.) Description Weight (Ibs.) 
MSH 82x1.75x2 Mullion-Single-Horizontal 17.589 
MSH 74x1.75x2 Mullion-Single-Horizontal 15.873 
MSH 66x1.75x2 Mullion-Single-Horizontal 14.157 
MSH 58x1.75x2 Mullion-Single-Horizontal 12.441 
MSH 50x1.75x2 Mullion-Single-Horizontal 10.725 
MSH 42x1.75x2 Mullion-Single-Horizontal 9.009 
MSH 34x1.75x2 Mullion-Single-Horizontal 7.293 
MSH 26x1.75x2 Mullion-Single-Horizontal 5.577 
MSH 18x1.75x2 Mullion-Single-Horizontal 3.861 
MSV 1.75x38.5x2 Mullion-Single-Vertical 8.258 
MSV 1.75x30.5x2 Mullion-Single-Vertical 6.542 
MSV 1.75x22.5x2 Mullion-Single-Vertical 4.826 
MSV 1.75x14.5x2 Mullion-Single-Vertical 3.110 
MDH 82x1.5x2 Mullion-Double-Horizontal 13.530 
MDH 74x1.5x2 Mullion-Double-Horizontal 12.210 
MDH 66x1.5x2 Mullion-Double-Horizontal 10.890 
MDH 58x1.5x2 Mullion-Double-Horizontal 9.570 
MDH 50x1.5x2 Mullion-Double-Horizontal 8.250 
MDH 42x1.5x2 Mullion-Double-Horizontal 6.930 
MDH 34x1.5x2 Mullion-Double-Horizontal 5.610 
MDH 26x1.5x2 Mullion-Double-Horizontal 4.290 
MDH 18x1.5x2 Mullion-Double-Horizontal 2.970 
MDV 1.5x38.5x2 Mullion-Double-Vertical 6.352 
MDV 1.5x30.5x2 Mullion-Double-Vertical 5.032 
MDV 1.5x22.5x2 Mullion-Double-Vertical 3.712 
MDV 1.5x14.5x2 Mullion-Double-Vertical 2.393 
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Figure 64. Notch Component. 
Table 15. Notch Components. 
Component Size (in.) Description Weight (Ibs.) 
N 24x16x8 Notch 20.592 
N 24x8x8 Notch 10.296 
NL 8x16x8 Notch-Left 9.301 
NL 8x8x8 Notch-Left 4.650 
NR 8x16x8 Notch-Right 9.301 
NR 8x8x8 Notch-Right 4.650 
NTL 0.5x96x96 Notch-Track-Left 9.257 
NTR 0.5x96x96 Notch-Track-Right 9.257 
ND 106x22x1 Notch-Door 31.459 
NHB 120x4x8 Notch-Header-Base 33.447 
NHT 120x4x8 Notch-Header-Top 33.022 
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Figure 65. Opening Components. 
Table 16. Opening Components. 
Component Size (in.) Description Weight (Ibs.) 
O 56x88x8 Opening 44.872 
O 48x88x8 Opening 43.832 
O 40x88x8 Opening 42.793 
O 32x88x8 Opening 41.753 
O 24x88x8 Opening 40.714 
OD 44x84x1 Opening-Door 49.035 
OD 36x84x1 Opening-Door 42.105 
OD 28x84x1 Opening-Door 35.175 
OD 20x84x1 Opening-Door 23.371 
OD 13x84x1 Opening-Door 17.192 
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Figure 66. Pocket Component. 
Table 17. Pocket Components. 
Component Size (in.) Description Weight (Ibs.) 
P 32x8x8 Pocket 12.470 
P 24x8x8 Pocket 9.352 
P 16x8x8 Pocket 6.235 
P 8x8x8 Pocket 3.117 
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Figure 67. Quadrant Components. 
Table 18. Quadrant Components. 
Component Size (in.) Description Weight (Ibs.) 
QB 96x8x8 Quadrant-Base 41.108 
QB 88x8x8 Quadrant-Base 37.687 
QB 80x8x8 Quadrant-Base 34.266 
QB 72x8x8 Quadrant-Base 30.846 
QB 64x8x8 Quadrant-Base 27.425 
QB 56x8x8 Quadrant-Base 24.004 
QB 48x8x8 Quadrant-Base 20.584 
QB 40x8x8 Quadrant-Base 17.163 
QB 32x8x8 Quadrant-Base 13.742 
QT 96x8x8 Quadrant-Top 45.360 
QT 88x8x8 Quadrant-Top 41.539 
QT 80x8x8 Quadrant-Top 37.719 
QT 72x8x8 Quadrant-Top 33.899 
QT 64x8x8 Quadrant-Top 30.078 
QT 56x8x8 Quadrant-Top 26.258 
QT 48x8x8 Quadrant-Top 22.438 
QT 40x8x8 Quadrant-Top 18.618 
QT 32x8x8 Quadrant-Top 14.797 
QS 8x40x8 Quadrant-Side 17.317 
QS 8x32x8 Quadrant-Side 13.885 
QS 8x24x8 Quadrant-Side 10.453 
QS 8x16x8 Quadrant-Side 7.021 
QS 8x8x8 Quadrant-Side 3.589 
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Figure 68. Ridge Component. 
Table 19. Ridge Components. 
Component Size (in.) Description Weight (Ibs.) 
R 16x11.1875x27.5 Ridge 19.548 
RL 16x11.1875x27.5 Ridge-Left 26.735 
RR 24x11.1875x27.5 Ridge-Right 30.560 
RDL 24x11.1875x27.5 Ridge-Deck-Left 28.865 
RDR 32x11.1875x27.5 Ridge-Deck-Right 32.722 
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Figure 69. Stair Components. 
Table 20. Stair Components. 
Component Size (in.) Description Weight (Ibs.) 
SN 56x8x16 Stair-North 28.842 
SS 56x8x16 Stair-South 28.842 
SH 56x8x16 Stair-Header 26.158 
SP 56x8x16 Stair-Pocket 33.212 
SRB 8x40x16 -Rail-Base 33.221 
SRT 8x40x16 
_Stair
Stair-Rail-Top 34.510 
SR 3x98x146 Stair-Rail 29.590 
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Figure 70. Triangle Component. 
Table 21. Triangle Components. 
Component Size (in.) Description Weight (Ibs.) 
TPL 8x16x24 Triangle-Pocket-Left 25.149 
TPR 8x16x24 Triangle-Pocket-Right 25.149 
TWL 8x16x24 Triangle-Wall-Left 21.137 
TWR 8x16x24 Triangle-Wall-Right 21.137 
TRP 8x7x48 Triangle-Ridge-Pocket 27.912 
TRW 8x7x48 Triangle-Ridge-Wall 20.251 
87 
Figure 71. Underlay Component. 
Table 22. Underlay Components. 
Component Size (in.) Description Weight (Ibs.) 
U 16x0.5x32 Underlay 12.144 
U 16x0.5x24 Underlay 9.108 
U 16x0.5x16 Underlay 6.072 
U 16x0.5x8 Underlay 3.036 
U 16x0.5x4 Underlay 1.518 
U 8x0.5x32 Underlay 5.808 
U 8x0.5x24 Underlay 4.356 
U 8x0.5x16 Underlay 2.904 
U 8x0.5x8 Underlay 1.452 
U 8x0.5x4 Underlay 0.726 
US 0.5x0.25x32 Underlay-Side 0.132 
US 0.5x0.25x24 Underlay-Side 0.099 
US 0.5x0.25x16 Underlay-Side 0.066 
US 0.5x0.25x8 Underlay-Side 0.033 
US 0.5x0.25x4 Underlay-Side 0.017 
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Figure 72. Valley Component. 
Table 23. Valley Components. 
Component Size (in.) Description Weight (Ibs.) 
VE 32x8.375x32 Valley-Save 41.370 
VD 32x11.375x32 Valley-Deck 35.905 
VR 31.5x11.1875x31.5 Valley-Ridge 35.518 
89 
Figure 73. Wall Component. 
Table 24. Wall Components. 
Component Size (in.) Description Weight (Ibs.) 
W 32x16x8 Wall 26.532 
W 24x16x8 Wall 20.328 
W 16x16x8 Wall 14.124 
W 8x 16x8 Wa I I 6.996 
W 32x8x8 Wall 13.266 
W 24x8x8 Wall 10.164 
W 16x8x8 Wall 7.062 
W 8x8x8 Wall 3.498 
WA 8x16x8 Wall-Access 6.996 
WEL 16x8x24 Wall-Eave-Left 11.953 
WER 16x8x24 Wall-Eave-Right 12.699 
WDL 16x8x24 Wall-Deck-Left 12.111 
WDR 16x8x24 Wall-Deck-Right 12.669 
WRL 16x8x48 Wall-Ridge-Left 31.260 
WRR 16x8x48 Wall-Ridge-Right 31.505 
WC 0.25x16x8 Wall-Cap 0.792 
WC 0.25x8x8 Wall-Cap 0.396 
WS 0.5x16x8 Wall-Spline 1.584 
WS 0.5x8x8 Wall-Spline 0.792 
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APPENDIX B. WESTBROOK HOUSE ASSEMBLY 
Total Components: 2,791 
Total Weight: 23,948.813 lbs. 
Table 25. Westbrook House Component List. 
Quantity Component 
Weight 
(each) 
(I bs.~ 
Weight 
(total} 
(I bs. ) 
22 A 32x 16x8 29.104 640.288 
38 A 24x 16x8 21.828 829.464 
3 A 16x16x8 14.551 43.653 
10 A 8x 16x8 7.276 72.760 
4 A 24x8x8 13.384 53.536 
4 AN E 8x 16x8 8.849 35.396 
4 ANW 8x16x8 8.849 35.396 
7 AC 8x16x8 8.320 58.240 
42 B 2x43.375x99 14.960 628.320 
44 BBE 2.25x6.5625x8 0.681 29.964 
176 BBD 2.25x5.875x8 0.552 97.152 
180 BBB 2.25x3.4375x3.125 0.200 36.000 
30 BBB 1.25x3.4375x3.125 0.172 5.160 
16 CNE 8x16x8 8.976 143.616 
4 CNE 8x8x8 4.488 17.952 
16 C N W 8x 16x8 8.976 143.616 
4 CNW 8x8x8 4.488 17.952 
28 CT 8x 16x8 9.372 262.416 
4 CT 8x8x8 4.686 18.744 
168 D 16x11.375x28 19.348 3,250.464 
8 DL 16x11.375x28 26.709 213.672 
8 D R 24x 11.375x28 30.604 244.832 
42 E 16x8.375x24 22.740 955.080 
2 E L 16x 12.375x24 31.984 63.968 
2 E R 24x 12.375x24 35.559 71.118 
44 F 16x4x24 12.328 542.342 
4 G 23x39x 1 47.158 186.632 
2 G 23x31x1 37.618 75.236 
4 G 15x39x 1 31.154 124.616 
2 G 15x23x 1 18.538 37.076 
6 H 112x8x8 40.065 240.390 
5 H 88x8x8 31.481 157.405 
6 H 80x8x8 28.619 171.714 
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Table 25. Westbrook House Component List (continued 
Quantity Component 
Weight 
(each) 
(I bs.~ 
Weight 
(total) 
(I bs. ) 
2 H 64x8x8 22.895 45.790 
1 H 40x8x8 14.309 14.309 
3 H 32x8x8 11.447 34.341 
4 HC 8x8x8 2.989 11.956 
139 IA 7.75x 15.875x7.5 1.504 209.056 
236 IH 7.75x6.625x7.75 0.796 187.856 
20 I J 15.875x5.375x96 16.383 327.660 
48 IJ 7.875x5.375x96 8.127 390.096 
2 IJ 0.5625x5.375x96 0.581 1.162 
2 I O H 52x3.875x7.75 3.123 ~ 6.246 
4 IOV 1.5x88x7.75 2.046 8.184 
236 I P 6.75x8.875x6.75 0.809 190.924 
44 IQB 7.75x6.875x7.5 0.764 33.616 
13 IQS 7.75x40x7.5 4.470 58.110 
44 I QT 7.75x8.875x7.5 0.997 43.868 
69 I W 7.5x72x7.5 8.100 558.900 
44 I W 7.75x72x7.5 8.370 _ 368.280 
23 J 1 x7.375x248 24.131 555.013 
1 J 1 x7.375x 104 10.222 10.222 
48 J 1 x7.375x3.5 0.415 19.920 
34 J E 32x7.375x0.5 8.434 286.756 
4 J E 16x7.375x0.5 4.217 16.868 
4 JCO 8x7.375x8 4.084 16.336 
5 KB 24x40x32 46.300 231.500 
1 KB 16x40x32 36.351 36, 351 
1 KB 124x40x32 46.333 46.333 
2 KV 24x32x32 39.996 79.992 
6 KC 24x8x32 41.844 251.064 
1 KC 16x8x32 28.182 28.182 
1 KC 124x8x32 44.121 44.121 
1 KKS 24x8x32 37.383 37.383 
1 KBS 24x8x32 38.246 38.246 
21 L 16x7x6 7.547 158.487 
1 LL 16x7x6 7.130 7.130 
1 LR 16x7x6 7.965 7.965 
4 MSH 50x 1.75x2 10.725 42.900 
2 MSH 34x1.75x2 7.293 14.586 
4 MSH 26x 1.75x2 5.577 22.308 
8 MSV 1.75x38.5x2 8.258 66.064 
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Table 25. Westbrook House Component List (continued). 
Quantity Component 
Weight 
(each) 
(ibs.) 
Weight 
(total) 
(Ibs.) 
4 MSV 1.75x30.5x2 6.542 26.168 
2 MSV 1.75x22.5x2 4.826 9.652 
V 
4 M DV 1.5x38.5x2 6.352 25.408 
1 M DV 1.5x22.5x2 3.712 3.712 
3 O 56x88x8 44.872 134.616 
2 O 40x88x8 42.793 85.586 
2 O 32x88x8 41.753 83.506 
2 O D 36x84x 1 42.105 84.210 
8 OD 28x84x1 35.175 281.400 
57 P 32x8x8 12.470 710.790 
4 P 16x8x8 6.235 24.940 
2 Q B 64x8x8 27.425 54.850 
3 QB 48x8x8 20.584 61.752 
2 Q B 40x8x8 17.163 34.326 
2 QT 64x8x8 30.078 60.156 
3 QT 48x8x8 22.438 ~ 67.314 
2 QT 40x8x8 18.618 37.236 
8 - QS 8x40x8 17.317 138.536 
4 QS 8x32x8 13.885 55.540 
2 QS 8x24x8 10.453 20.906 
42 R 16x 11.1875x27.5 19.548 821.016 
2 RL 16x11.1875x27.5 26.735 53.470 
2 RR 24x 11.1875x27.5 30.560 61.120 
2 TPL 8x16x24 25.149 50.298 
2 TPR 8x16x24 25.149 50.298 
6 TWL 8x16x24 21.137 126.822 
6 TW R 8x 16x24 21.137 126.822 
2 TRW 8x7x48 20.251 40.502 
120 U 16x0.5x32 12.144 1,457.280 
34 U 16x0.5x24 9.108 309.672 
5 U 16x0.5x 16 6.072 30.360 
4 U 16x0.5x8 3.036 12.144 
4 U 8x0.5x32 5.808 23.232 
1 U 8x0.5x 16 2.904 2.904 
1 U 8x0.5x8 1.452 1.452 
28 U S 0.5x0.25x32 0.132 3.696 
14 U S 0.5x0.25x24 0.099 1.386 
4 US 0.5x0.25x16 0.066 0.264 
74 W 32x 16x8 26.532 1, 963.368 
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Table 25. Westbrook House Component List (continuedl. 
Quantity Component 
Weight 
(each) 
(Ibs.) 
Weight 
(total) 
(Ibs.) 
82 W 24x16x8 20.328 1,666.896 
7 W 16x16x8 14.124 98.868 
39 W 8x16x8 6.996 272.844 
17 W 32x8x8 13.266 225.522 
33 W 24x8x8 10.164 335.412 
3 W 16x8x8 7.062 21.186 
10 W 8x8x8 3.498 34.980 
8 WA 8x16x8 8.448 67.584 
84 WS 0.5x16x8 1.584 133.056 
14 WS 0.5x8x8 0.792 11.088 
94 
Figure 74. Step 1. 
In step 1, a four-inch slab foundation is constructed. Anchor bolts should be 
embedded in the slab on eight-inch centers to secure the first level of components. 
Figure 75. Step 2. 
In step 2, the access components are bolted to the slab. These components have 
internal horizontal raceways for electrical wiring, which should be done in this step. 
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Figure 76. Step 3. 
In step 3, the first level of wall components is placed on top of the access 
components. The kitchen components in the bathroom are also placed. 
Figure 77. Step 4. 
In step 4, insulation components are placed within the wall components at locations 
where quadrant components will be installed for windows in the next step. 
C3 
Figure 78. Step 5. 
In step 5, a second level of wall components is placed, along with the kitchen 
components. The Quadrant base and side components are also placed. 
Figure 79. Step 6. 
In step 6, a third level of wall components is placed, along with the quadrant 
components for the windows on the side and rear walls. 
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Figure 80. Step 7. 
In step 7, a fourth level of wall components is placed. 
Figure 81. Step 8. 
In step 8, the glass and mullion components are placed within the quadrant 
components. 
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Figure 82. Step 9. 
In step 9, the final level of wall components is placed. The top quadrant 
components are also placed. 
Figure 83. Step 10. 
In step 10, the opening components, which consist of the doors and door frames 
are placed. 
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Figure 84. Step 11. 
In step 11, insulation components are placed within the wall components. The 
insulation extends from the top of the wall to the top of the access components. 
Figure 8~. Step 12. 
In step 12, the header components are installed on top of each wall component. 
The headers allow any component underneath them to be removed easily. 
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Figure 86. Step 13. 
In step 13, the pocket components are installed on top of the header components. 
The pockets will accept the ceiling joists in the next step. 
Figure 87. Step 14. 
In step 14, the ceiling joists are placed within the pocket components. The exterior 
faces of the pocket components are covered with joist edge components. 
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Figure 88. Step 15. 
In step 15, underlay components are slid into the track located on the bottom 
portion of the joists. The underlay forms the ceiling of the house. 
Figure 89. Step 16. 
In step 16, insulation components are place between the joists and on top of the 
underlay components. 
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Figure 90. Step 17. 
In step 17, fascia components are placed on top of the pocket components on the 
front and rear walls. The fascia components serve as overhangs. 
Figure 91. Step 18. 
In step 18, bracing components are slid into the tracks on the top portion of the 
joists. A level of access and triangle components is placed at the gable end walls. 
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Figure 92. Step 19. 
In step 19, eave components are placed on top of the fascia components, and 
additional wall and triangle components are placed at the gable end walls. 
Figure 93. Step 20. 
In step 20, deck components are placed on top of the eave components and bolted 
to them. They also are bolted to the bracing components below. 
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Figure 94. Step 21. 
In step 21, a second level of deck components is placed. 
Figure 95. Step 22. 
In step 22, a third level of deck components is placed. 
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Figure 96. Step 23. 
In step 23, the final level of deck components is placed, along with the final triangle 
components at the gable end walls. 
Figure 97. Step 24. 
In step 24, ridge components are placed on top of the deck components. 
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Figure 98. Step 25. 
In step 25, louver components connect the ridge components. The louvers act as 
vents to expel warm air from the attic. The Westbrook House is now complete. 
ion 
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